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NOTES ON WEATHER IN OTHER PARTS OF THE WORLD. 
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Ndoundland.-St. John's, December %.-A blizzard 
swept over this island colony to-day and left confusion 
among communication mediums in its wake. The 
damage was not extensive, but all shipping was held to 
ports, train service was disru ted and roads made 

8apt. Ole B. Bull, whose ship, the Bergenfjord, of the 
Norwegian-American line, arrived here to-day, reported 
havin passed a number of huge icebergs off Cape Race 

delayed the steamer's arrival eight hours.-New York 
Evening World, Dre. 21, 1920. 

Mexico.-Mexico Citv, Dec. 3O.-Mexico City is sur- 
rounded b snowclad hills to-da , following the unusually 

Dee. 31 , 19.20. 
B7d&?h hk?.-thtstanding features of the weather in 

the British Isles during December were the wintry spell 
which occurred during the second week, and the unusual 
warmth which set in ust before Christmas. 

ages of the average was, England and Wales, 101; Scot- 
land, 91; Ireland, 97. * * * In  London (Camden Square) the mean tem- 
perature was 40.7' F. or 0.6' F. above the aver 

Continental Europe.-[During the first half of ecem- 
ber] easterly wind and very cold weather, with falls of 
snow, were prevalent over many parts of the Continent. 
In Germany, central Europe, and parts of France masi- 
mum temperatures remained below freezing point on 
several days. * * * 

After this period, low- ressure areas moved from Ice- 

eastern Atlantic over a very large area until the end of 

im assable.-New York Times, E ec; 29, 1920. 

Satur d ay morning. A heavy snowstorm Saturday night 

cold weat i! er of the last few B ays.-New York Times, 

* * * The tota i rainfall for the month in percent- 
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land to Scandinavia an a pressure remained lorn in the 
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the month. Temperatures rose ene rd  over western 

northern Scandinavia where severe frosts occurred.* 
France.-Paris, Dec. 18.-France is suffering from an 

unusually severe cold wave. Belfort, Bordeaux, and 
Marseilles re ort temperatures around 11 de ess above 

have been frozen over, and snow has caused considerable 
damage in the region of Nice. In  this city the cold has 
been severe for several days.- Wmhington Evening Star. 
Dec. 18 (?), 1020. 

Brrst, Dec. 28.-A storm of utmost violence is raging 
along the western cost of France. The sea is very heavy, 
even in the roads of Brcst harbor, where a vessel was 
sunk hst ni ht.--_veut ITork Evenin!/ -?!d, ~ P C .  99, 1$5'0. 

India." 
dupan.-X'ear thc middle of the month L heavy storm 

occurred a t  t.he Japancse navd station ah Kure, in which 
29 vessels laden with iron and coal sank and several 
heavy guns were plun ed into the sea by a landslide." 

ruin fell in New South 'A tiles generally, but in the second 
week abnormtilly heavy rain fell over an estensive area 
around Sydney, doing gretLt dama e to the wheat harvest. 

State for 70 yetirs; 1 0  inches of rain was recorded in three 
days, the nveragy December rninfdl being 2.6 inches. 
The rain WRS particularly disastrous, coming after a three 
years' drought.. 

and central Euro e, and for the f %  ast wee - of December 
mild weather pre i; ominated on the Continent, except in 

zero, Fahren R eit. Several canals in the II 4 idi diatrict 

Znd.ia.--1 5 e winter rain has so far been scanty iii 

. l  usbnZici.7At the 5 rginning of the month beneficid 

The storIii was the worst that hns % een experienced in the 

North- 
ern 

:$J 
tain. 
- 

ao 
a3 

I The b f c t d o g i c a l  Mapazinc, Jan., 1921, pp. -36-387. 
1 ibid, pp. 281 and 2Ba. 
: fbld, p. LV2. 
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DETAILS OF THE WEATHER OF THE MONTH IN THE UNITED STATES. 

Deember.1920... 

lax!-1912 ........ Average number, 

CYCLONES AND ANTICYCLONES. 

By W. P. DAY, Observer. 

Clychones.-The number of 1 . 0 ~ 8  mas much above the 
The Alberta ty e developed nuinerous second- 

Antic?~cZoneu.-H h premzre areas were also numerow, 

Tables showing the numlm of I.OWS and RTIOHS by 

average. 

tant storms. 
aries, particularly Colora B o r-ows, which became impor- 

the Pacific type pre 3 ominating. 
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T H E  WEATHER ELEMENTS. 
By P. C. Day, Climatologist and Chief of Division. 

(Weather Bureau, Washington, D. C., Feb. 1,1921.] 
PRESSURE AND WZKDS. 

Low pressure over t.he Xorth Pacific Ocean dririna 
December, 1920, favored t.he entrance into nritisg 
Columbia and the extreme nort.hwestern portions of the 
United States of numerous barometric depressions. 
These usually lost considerable energy on moving inland , 
and passed eastward, as a rule, along the northern borders 
of the United States. On t.he other hand, t.he high areas 
frequently entered the United States from the middle 
Pacific and to the southward of the LOWA, instead of 
through the Cansdian Northwest, as is usual during a 
winter month, and pursued their easterly courses south 
of their normal tracks. As a result of these variations 
from normal conditions the tiverage pressure for the 
month was lowest along t.hc Canadian border and highest 
in the extrcme south with a frequent resultant flow of 
warm air from the south into the more northorn districts. 

For the month as a whole pressure was below the nor- 
mal in practica.lly all port.ions of the United States, and 
likewise in Canada as far as records disclose. This is 
an exact reversal of the ressure distribution durin the 

above the normal in both countries. 
preceding month when t H e averages were almost w E olly 

PRINCIPAL STORMS. 

On the 1st and 2d a low-pressure area moved from the 
lower Lakes to New England, increasing eat1 in sever- 
i ty as i t  approached the Atlantic coast, z e r o  &gh winds 
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prevailed. A second important storm moved from the 
middle Mississippi Valley during the 4th to 7th attended 
by general rains, and with high winds from the Great 
Lakes to New England. Another widespread storm over 
the central valleys on the morning of the 13th moved to 
the upper Lakes during the following 2.4 hours, and dwel- 
oped into a storm of great severit , some unusually low 
barometer readings being reported: and lligli winds wero 
general over wide areas. 

The last decade had frequent changes ill pressure aucl 
some of the most widespread storms and c.old waves of 
the month occurred clurin this period. Bt. the heginning 

Southwest and from the 30th to 34th overs read practi- 
cally all portions of the country from the 80cky Moun- 
tains eastward. More or less snow occurred during this 
period over northern districts, and general rains, heavy 
in portions of the Gulf States and Ohio Valley, fell to the 
southward. 

&om the 26th to 28th an area of low hii.rometric: pres- 
sure moved from Tens  to New England causing general 
but mostly li h t  snows from tho upper Mississippi and 

over the Gulf and Atlantic Coast States. 
The first important high-pressure area of the month 

approached the middle California coast about the 13th 
and during the following week drifted slowly eastward 
over the southern ortions of the country. This high 
area in crossing the Hlateau and Rocky Mountain regions 
brought clear skies and unusual opportunities for night 
radiation, and the lowest temperatures of t.he month were 
recorded over those regions. About the 23d high pres- 
sure of the normal winter type moved into the upper 
Missouri Valley from the British Northwest Provinces 
and durin the following four or five days the coldest 

from the Rocky Mountains eastward. 
assage of several low-pressure areas ac.ross tSho 

England coast caused high winds in those regions on the 
corresponding dates, otherwise there wore few damaging 
storms. 
The prevalence of high pressure over the niore southern 

districts favored southerly winds in the Mississip i Valley 

tions of the countr . Over other sections east of the 

points. In  the remaining sections the winds were much 
diversified. 

of the decade a storm o 9 wide ostent covered the far 

lower Ohio Va K leys eastward, and nioderat,e to hemy rains 

weather o f the month occ.urred over nearly all districts 

Great I? akes and their continued movement to the New 

and Great Plains region as far north as the nii Y dle por- 

Rocky Mountains t K e winds were mainly from westerly 

were less marked than usual for a winter month and 5 t e 

northern and central B istrict,s and over tho sout, 7 iorn 

weather prevailed in t R e far Horthwest near the middle of 

The 

TEMPERATURE. 

During the first half of the month temperature chan es 

daily values were most1 above normal, particular1 in 

Plains, where the mean temperature for this period aver- 
aged from 10 to 15 degrees a day above normal. How- 
ever, the average temperature for the period was slightly 
below normal in the east Gulf district and over portions 
of the lower Mississip i Valley and the far West. Warni 

the month, but was replaced by considernhly cooler 
weather within the nest day or two, mid on the 17th 
killing frosts occurred as far south as ccntral Florida and 
li h t  frost was observed a t  Miami. There was a sharp 
fa% in temperature in the middle Atlantic States about 
the close of the second .decade, but moderately warm 
winter weather prevailed in much of the interior of the 

country. The third decade opened with much colder 
weather in the northern Rocky Mountain region, which 
soon overspread the central and eastern States, and zero 
teniperature estended well into the central portions of 
t.he countq-. However, about the middle of the decade 
wmmer weather overspread the interior districts, and . 

within thc nest day or two bocanie general from the Mis- 
sissippi Valley eastward. In the meantime, it became 
much colder in the trans-Mississippi States, with zero 
t.empernture es tending soubhward to northern Kansas. 
Toward the la.tter part of the month much colder weather 
prevailed froni the lower Lako region southwestward. with 
zero tempertiture in the central ortions of Missouri, 

the Gulf coast. 
For the month AS a whole the temperdture averages 

wore abore normal in all sections of the country except 
in portions of the Southeast, the central and southern 
Rocky Mountain districts, and the far  Southwest. From 
the upper Mississippi Valley eastward and in the far 
Northwest, the month averaged from 3 to 6 degrees a 
clay warmer than normal. 

buiing the first two weeks freezing weather did not 
extend farther south in the Mississip i Valley than to 

ohserrcd ewe t in the niountain regions of the West. 

homevor. especially in the last decade in the northern 
districts. The lowest temperature observed during the 
month, - 3S0? occurred in Colorado, but tem eratures 
onlp n few tlegroos higher were obsermd generAy in the 
northern tier of States and in the mountsins of the West. 

The highest temperatures were observed very generally 
during the first half of the month, although in portions 
of Idaho, Nevacla., and Oregon the warmest days were 
the last two of the month. 

Illiiiois, and Indiana, and the line o P freezing estended to 

southern Illinois, and teniperntures be P ow zero were not 

The lntter ha P f o€ the month was considerably colder, 

PRECIPITATION. 

In the districts from the Mississi pi Valley eastward, 

on the Pacific slo ,e from central California northward. 
In portions of the Gocky Mountains and generally in the 
Southwest precipitation was infrequent and the amounts 
genernlly light. 

For the month ais a whole precipitation was heavy in 
the crmtrnl Gulf States, along the Atlantic coast, and 
from central California northward. From 6 to 12 inches 
of rain occurred from Louisiana eastward to Alabama, 
while somcwhat less amounts were received in portions 
of North Carolills and New England. Precipitation was 
less thna normal in portions of the Ohio, lower Missouri, 
and upper Mississippi Valleys, and genemlly in the Rocky 
Mountain regions nnd the Southwest. 

precipiti~tion was frequent, and sinii P ar  conditions existed 

SNOWFALL. 

Snow occurred over the greater part of the country at 
some period dnring the month, and east of the Rocky 
Mi-mntains the total was near the seasonal avera e in 
most sections. although the amounts that remain2 un- 
mclteil for any considerable period were usually less than 
normal. I t  was loss than n~irmal in the Atlantic Coast 
States from Virginin to Massachusetts and more than 
normal in northern New York and estreme u er Mich- 
ignn: 30 inches were recorded at Oswego, N. fp, and 40 
inches n t  Houghton, Mich. In the mountain districts of 
the West the snnwftill was usually less than the normal, 
olt,hough a t  the cntl of the iiionth it had accumulated to 
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considerable depths in the higher elevations of California, 
Idaho, and eastern Ore on, but in other districts no con- 
siderable amounts had i een stored. 

RELATIVE HUMIDITY. 

The moisture in the atmosphere as disclosed by the 
average relative humidity shows rather discordant con- 
ditions when the indications from near-by stations are 

STORMS AND WARNINGS- 
STORMS AND WEATHER WARNINGS. 

17nsAington. Forecmt D,idrict.-The month was marked 
by unusual abtivity in the dei-elopnient and movement of 
LOWS across the country and by the absence of Blberta 
HIGHS until near tlie end of the month. As a conxquonco 
storm warnings were rquired more than the usual num- 
ber of times and no cold-wave warnings were issued until 
theXd,  and there were no general cold wave warnings a t  
all during the month. Sei-en 1 . 0 ~ s  nioved ac.ross the 
country with a cent,rnl premwe of 29.4 inches or lower a t  
the masimum stage of their developmenb and in three of 
these storms the prcssuro fell hehw 39 inches. 

During 11 of the first 15 clays of the month storm wwn- 
ings were displayed either on the Great Lakes or the mid- 
dle or north Atlantic const.. At 3 >. m. of the 1st a dis- 
turbance was central over em tern 6 enmylvania, moving 
northeastward and increasing greatly in inten4 ty, and 

. storm warnings were ordered di5played on the New Eng- 
land coast. Thew wsrnin,os were fully verified. 

On the mornin: of the 4th a tlisturbtince, central over 
IllinoiJ and moving northeastward, was espected to in- 
crease considerably in intensity as it aclvancecl over the 
Lake region, and warnings were displayed a t  10 a. ni. on 
the Great Lakes, escept on western Lake Superior and 
the western shore of Lake Michigan. At S p. in. tlie 
storm was central over Lake Huron with incrensino in- 
tensity and storm warnin- were ordered displaye8 on 
the Maine coart,. During tKe ni ht  pressure fell decidedly 
over the northeartern States a n i  a secondary disturbance 
developed oTer southern New Tork. A t  (330 a. ni. of tlie 
5th warnings were displnwd from De!aware Bredcwiiter 
northward to Portsmouth, N. H. The warnings on the 
Atlantic coast were fully verified and those on t,he Great 
Lakes were partially verified. 

The next storm warnings were ordered a t  3 p. in. of the 
8th for the Atlantic coast a t  and between Cape Hatterns 
and Delaware Breakwater, as a disturbance then central 
off the southern North Cardinit coast was espected to 
increase in intensity as it moved northeastward. At 9:30 
p. m. the warnings were estended northward to Province- 
town, Mass., and the following morning to Eastport., Me. 
These warnings were fully verified, bhe highest wind ve- 
locity re orted being 6.2 miles an hour from the nort.henrt 
at  cape &emy, v a  

At 8 p. m. of tho'l2th a disturbance of marked intensity 
was central o'ier the middle Missouri Valley, moving 
-nortlieast;wartl and s torni wrrrnings wero ordered dis- 

layed a t  10 p. ni. on Lake Superior, northern Lakc, 
!&.won, and on ~ a k e  Mic.higtm, escept thu extreme south- 
ern portion. By the following morning this disturbsncc? 
had split and had two centnrs! on8 ovor eastern Minnesottr 
and tlie other o i  er Missouri. T ~ i e  latter became the main 
storm and increased gretltly in intensity and during thu 
afternoon and e-:ening of the 13th the warnings were 
extended to coxxw all of tho Great Lakes. In addition 
warnings wore ordered displayed on the Atlantic coast 

compared. No extensive areas had uniformly positive 
or negative depnrtures from the normal, and large and 
small departures are frequently shown for stations in 
close prosimity. 

In general, the average relative humidity was consid- 
erably above normal from the middle Mississippi Valley 
westward and below to about the same estent In the Gulf 
States, Appalachian Mountaiii districts, and in the far 
Northwest. 

-WEATHER AND CROPS. 
from Charleston, S. C., . to Eastport, Mo., a t  10 p. m. 
This storm increasod remarkably in extent and intensity 
and by the morning of the 14th its central pressure had 
fallon to 35.60 inches over uppor Michigan and gales pre- 
vailed gonerally in middle and northern sections east of 
the Mississippi River. Tho winds woro controlled by 
this stcorm to a woRt height tmcl ik naval balloon which 
left Rockttwuy, 8. T., tit 13:15 p. m. on the 13th drift.od 
rapidly northward and then north-northwestward to the 
sout~liwn end of James Bay, where it landod a t  1 p. m. on 
the 14th. The center of this storm niovod very little 
during tho 14th and 15t.h and warnings remained dis- 
played on the Great Lakes until tlie evening of the 15th, 
when the display of storm warnings for the season ter- 
minabtl. The highest velocities reported were 76 miles 
an hour from the southwest a t  Toledo, Ohio, and 73 miles 
an hour from the soutli a t  New Tork, N. I-. Little dam- 
ago to ship ing was reported ar all possiblo precaution 

On the e-iening of the 33cl H, storm of marked intensity 
was central over Michigan, movin east-northeastward, 

from C'tl e Hatteras to Eastport,, Me. On the 33d a ve- 

New Tork, N. Y., which was the only wind of ale force 
reported on the Atlantic coast. At Buffalo, 8 Y., the 
wincl reitched a velocity of 96 miles ttn hour from the 
southweqt, wliicli is the highest ever recorded a t  that 
station. 

At 10 p. m. of tho 3f;tmh warning.i wwrc~ orclt?rod displayod 
on the Atlantic coast from Delaware Breakwaber to East- 
part, Me., in connection with n disturbance which 8s- 
tenclscl from Michigan southward to the Louisiana coast 
and with rapidly fulling barornet-er to the eastward. On 
the 37th warnings were estended southward to Cape 
Hatteras. Although the pressure continued to fall rap- 
idly no winds of gale force were reported a t  land stations 
until the storm center reached the Chmidian Maritime 
Provinces, where gales and heavy snow were genural. 

Small-craft warnings wore displag-bcl on the east Gulf 
coast from Bay St. Louis, Miss., to Appalachicola, 171n.. 
on the 31st and Slitli and were fully justiiied. 

Cold-wave warnings were not required for any art of 
the Washington district until the 27tli, escept for Gissis- 
sip i, western Tennessee, estrenie northwestern Florida, 

an esteiisive area of low pressure was moving ra idly 
eastward over the region of the Great La.kes ancf the 
Eastern States and it was followed hy an area of high 

ressure and ahnornially cold weather di ich l i d  moved /?ram Alberta sou theastward to the Plains Stabes. Cold- 
wave warnings were issued for the Ohio Valley, including 
all of Ohio, Tennessee, and the Etist Gulf States, and t h y  
were fu1k.y verified over most of this area. By the tima 
tliz cold wave had retiched eastern Ohio on tshe morning 
of the 2StIi, the crest of the high-pressure area had 
advanced to the west Gulf coast and pressure had fallen 

had been tu 1 run, due to the timely warnings issued. 

and storm warning3 were ordered f or the Atlantic coast 

locity o P 60 miles an hour from the west was registered a t  

an R alo!ig the Alabama coast on the 33d. On the 27th 


